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FLUID DELIVERY APPARATUS WITH 
RESERVOIR FILL ASSEMBLY 

BACKGROUND OF THE INVENTION 

This is a Continuation-in-Part Application of application 
Ser. No. 09/017,047 ?led Feb. 2, 1998 now US. Pat. No. 
5,962,794 Which is a Continuation-In-Part of Ser. No. 
08/718,686 ?led Sep. 24, 1996, now US. Pat. No. 5,721, 
382, Which is a Continuation-In-Part of application, Ser. No. 
08/432,220, ?led May 1, 1995, noW abandoned. 

FIELD OF THE INVENTION 

The present invention relates generally to ?uid delivery 
devices. More particularly, the invention concerns an 
improved apparatus, including a ?uid dispenser having 
visual ?oW indicator means, for infusing medicinal agents 
into an ambulatory patient at speci?c rates over extended 
periods of time and a novel reservoir ?ll assembly for 
controllably ?lling the reservoir of the ?uid dispenser. 

DISCUSSION OF THE INVENTION 

Many medicinal agents require an intravenous route for 
administration thus bypassing the digestive system and 
precluding degradation by the catalytic enZymes in the 
digestive tract and the liver. The use of more potent medi 
cations at elevated concentrations has also increased the 
need for accuracy in controlling the delivery of such drugs. 
The delivery device, While not an active pharmacologic 
agent, may enhance the activity of the drug by mediating its 
therapeutic effectiveness. Certain classes of neW pharmaco 
logic agents possess a very narroW range of therapeutic 
effectiveness, for instance, too small a dose results in no 
effect, While too great a dose results in toxic reaction. 

In the past, prolonged infusion of ?uids has generally 
been accomplished using gravity ?oW methods, Which typi 
cally involve the use of intravenous administration sets and 
the familiar bottle suspended above the patient. Such meth 
ods are cumbersome, imprecise and require bed con?nement 
of the patient. Periodic monitoring of the apparatus by the 
nurse or doctor is required to detect malfunctions of the 
infusion apparatus. 

Devices from Which liquid is expelled from a relatively 
thick-Walled bladder by internal stresses Within the dis 
tended bladder are Well-known in the prior art. Stich 
bladdery, or “balloon” type, devices are described in US. 
Pat. No. 3,469,578, issued to Bierman and in US. Pat. No. 
4,318,400, issued to Perry. The devices of the aforemen 
tioned patents also disclose the use of ?uid ?oW restrictors 
external of the bladder for regulating the rate of ?uid ?oW 
from the bladder. 

The prior art bladder type infusion devices are not Without 
draWbacks. Generally, because of the very nature of bladder 
or “balloon” con?guration, the devices are unWieldy and are 
dif?cult and expensive to manufacture and use. Further, the 
devices are someWhat unreliable and their ?uid discharge 
rates are frequently imprecise. 

The apparatus of the present invention overcomes many 
of the draWbacks of the prior art by eliminating the bladder 
and making use of recently developed elastomeric ?lms and 
similar materials, Which, in cooperation With a base de?ne a 
?uid chamber that contains the ?uid Which is to be dis 
pensed. The elastomeric ?lm membrane controllably forces 
?uid Within the chamber into ?uid ?oW channels provided in 
the base. 

The elastomeric ?lm materials used in the apparatus of the 
present invention, as Well as various alternate constructions 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
of the apparatus, are described in detail in US. Pat. No. 
5,205,820 issued to the present inventor. Therefore, US. Pat. 
No. 5,205,820 is hereby incorporated by reference in its 
entirety as though fully set forth herein. US. Pat. No. 
5,721,382 also issued to the present inventors on Feb. 24, 
1998 also describes various alternate constructions and 
modi?ed physical embodiments of the invention including 
the provision of a novel ?uid actuated indicator means for 
visually indicating ?uid ?oW from the device. This latter 
US. Pat. No. 5,721,382 is also hereby incorporated by 
reference in its entirety as though fully set forth herein. 
The apparatus of the present invention can be used With 

minimal professional assistance in an alternate health care 
environment, such as the home. By Way of example, devices 
of the invention can be comfortably and conveniently 
removably af?xed to the patient’s clothing or to the patient’s 
body and can be used for the continuous infusion of 
antibiotics, hormones, steroids, blood clotting agents, anal 
gesics including morphine, and like medicinal agents. 
Similarly, the devices can be used for I-V chemotherapy and 
can accurately deliver ?uids to the patient in precisely the 
correct quantities and at extended microfusion rates over 
time. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
apparatus for delivering ?uids at a precisely controlled rate 
Which comprises a ?uid dispensing component having a 
?uid reservoir for containing the ?uids to be delivered and 
a reservoir ?ll component Which can be removably inter 
connected With the ?uid dispensing component. More 
particularly, it is an object of the invention to provide such 
an apparatus in Which the reservoir ?ll component can be 
used to controllably ?ll the reservoir of the dispensing 
component and in Which the dispensing component can be 
used for the precise infusion of pharmaceutical ?uids to an 
ambulatory patient at controlled rates. 

It is another object of the invention to provide an appa 
ratus of the aforementioned character Which is highly reli 
able and easy-to-use by lay persons in a non-hospital envi 
ronment. 

Another object of the invention is to provide an apparatus 
Which can be factory pre?lled With a Wide variety of 
medicinal ?uids or one Which can readily be ?lled in the 
?eld shortly prior to use using the novel reservoir ?ll 
component Which can be removably interconnected to the 
loWer surface of the base of the ?uid dispenser. 

Another object of the invention is to provide an apparatus 
as de?ned in the preceding paragraph in Which the reservoir 
?ll assembly is uniquely designed to accept a vial compo 
nent of conventional construction Which is factory ?lled 
With the medicinal ?uid to be delivered to the patient. 
A further object of the invention is to provide an accurate 

and highly reliable ?uid delivery device Which can be 
manufactured inexpensively in large volume by automated 
machinery. 

Another object of the invention is to provide a device of 
the character described in Which the dispenser component 
embodies a highly novel ?uid ?oW indicator that provides a 
readily discernible visual indication of ?uid ?oW status 
through the device. 

Another object of the invention is to provide a device of 
the character described in Which the dispenser component 
includes a novel infusion means in the form of delivery line 
assembly, Which can be interconnected With the dispenser. 
Another object of the present invention is to provide a ?ll 

assembly of the type described in the preceding paragraph in 
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Which the container of the container subassembly is partially 
received Within a novel adapter subassembly that can readily 
be removably interconnected With the ?uid dispensing 
device. 

Another object of the invention is to provide a novel 
reservoir ?ll assembly for use With the ?uid dispenser 
subassembly of the apparatus Which is easy to use, is 
inexpensive to manufacture, and one Which maintains the 
container in a substantially aseptic condition until time of 
use. 

Other objects of the invention are set forth in US. Pat. 
Nos. 5,205,820 and 5,721,382 Which are incorporated herein 
by reference and still further objects Will become more 
apparent from the discussion Which folloWs. 
By Way of summary, the ?uid delivery apparatus of the 

present form of the invention comprises tWo cooperating 
assemblies, namely a ?uid delivery apparatus or dispenser 
and a reservoir ?ll assembly Which can be removably 
coupled With the loWer surface of the base of the ?uid 
dispenser for ?lling the ?uid reservoir of the ?uid dispenser. 
The ?uid dispenser, Which readily lends itself to automated 
manufacture, is generally similar to that described in US. 
Pat. No. 5,721,382 and includes a base and a stored energy 
means comprising at least one distendable elastomeric mem 
brane Which cooperates With the base to form a ?uid 
reservoir. The ?uid dispenser includes a highly novel ?uid 
?oW indicator means Which comprises a mechanical ?uid 
?oW indicator that provides a clear visual indication of 
normal ?uid ?oW and absence of ?uid ?oW from the ?uid 
reservoir. The reservoir ?ll assembly also uniquely com 
prises tWo cooperating components, namely a ?uid container 
assembly and an adapter assembly. The adapter assembly 
functions to connect the reservoir ?ll assembly to the ?uid 
dispenser. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a generally perspective exploded vieW of one 
form of the reservoir ?ll assembly of the invention. 

FIG. 2 is a generally perspective, bottom vieW of one form 
of the ?uid dispenser of the invention shoWing the reservoir 
?ll assembly connected thereto. 

FIG. 3 is a left-side elevational, cross-sectional vieW of 
the assembly shoWn in FIG. 1. 

FIG. 4 is a fragmentary, cross-sectional vieW of the loWer 
portion of the ?ll adapter assembly ready to be mated With 
the connector subassembly of the ?uid delivery device 
portion of the apparatus shoWn in FIG. 1. 

FIG. 5 is a cross-sectional vieW taken along lines 5—5 of 
FIG. 3. 

FIG. 6 is a cross-sectional vieW taken along lines 6—6 of 
FIG. 5. 

FIG. 7 is a cross-sectional vieW taken along lines 7—7 of 
FIG. 5. 

FIG. 8 is a generally perspective, exploded vieW of an 
alternate form of the reservoir ?ll assembly. 

FIG. 9 is a generally perspective vieW of the alternate 
form of reservoir ?ll assembly mated With the ?uid delivery 
apparatus. 

FIG. 10 is a generally perspective, exploded rear vieW of 
the forWard portion of the ?uid dispenser Which houses the 
?oW rate control means of the invention. 

FIG. 11 is a generally perspective, exploded front vieW of 
the forWard portion of the ?uid dispenser. 

FIG. 12 is a fragmentary, cross-sectional vieW of an 
alternate form of container and adapter assembly of the 
apparatus of the invention. 
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4 
FIG. 13 is an exploded, cross-sectional vieW of an alter 

nate form of plunger connector subassembly adapted to 
house an alternate form of ?oW control means for control 
ling ?uid ?oW toWard the ?uid dispenser assembly. 

FIG. 14 is a generally perspective, bottom vieW of an 
alternate form of the ?uid dispenser of the invention shoW 
ing the reservoir ?ll assembly connected thereto. 

FIG. 15 is a cross-sectional vieW of the alternate form of 
the ?uid dispenser shoWn in FIG. 14 but shoWing the 
reservoir ?ll assembly in a starting position prior to ?lling 
the reservoir of the dispensing component. 

FIG. 16 is a cross-sectional vieW taken along lines 16—16 
of FIG. 15. 

FIG. 17 is an enlarged cross-sectional vieW taken along 
lines 17—17 of FIG. 16. 

FIG. 18 is an enlarged cross-sectional vieW taken along 
lines 18—18 of FIG. 16. 

FIG. 19 is a generally perspective, exploded vieW of the 
?oW indicator means of this latest form of the invention. 

FIG. 20 is a front vieW of the ?uid dispenser shoWing ?oW 
indicator indicia indicating no ?oW of ?uid through the 
apparatus. 

FIG. 21 is a front vieW of the ?uid dispenser shoWing the 
?oW indicator indicia indicating ?uid ?oW through the 
apparatus. 

FIG. 22 is a generally perspective vieW of an alternate 
form of ?uid dispenser component of the present invention. 

FIG. 23 is a generally perspective vieW of one form of the 
adapter component shoWn in FIG. 22. 

FIG. 23A is an alternate form of an adapter component. 

FIG. 23B is still another form of adapter component of the 
invention. 

FIG. 23C is yet another form of adapter component of the 
invention. 

FIG. 23D is still another form of adapter component of the 
invention usable With the ?uid dispenser component shoWn 
in FIG. 22. 

FIG. 24 is a generally perspective vieW of an alternate 
form of ?ll assembly of the invention for use With the ?uid 
dispensing component shoWn in FIG. 22. 

FIG. 25 is a generally perspective vieW of the forWard 
portion or cap assembly of the ?ll assembly shoWn in FIG. 
24. 

FIG. 25A is an alternate form of the forWard portion or 
cap assembly of the ?ll assembly shoWn in FIG. 24. 

FIG. 25B is still another form of forWard portion of the ?ll 
assembly shoWn in FIG. 24. 

FIG. 25C is yet another embodiment of the forWard 
portion of the ?ll assembly shoWn in FIG. 24. 

FIG. 25D is yet another form of the forWard portion of the 
?ll assembly shoWn in FIG. 24. 

DESCRIPTION OF THE INVENTION 

Referring to the draWings and particularly to FIGS. 1 
through 4, one form of the apparatus of the present invention 
is there illustrated. As best seen in FIGS 1 and 2, the 
apparatus here comprises tWo major cooperating assemblies, 
namely a ?uid dispensing apparatus or ?uid dispenser 620 
and a reservoir ?ll assembly 622 Which can be operably 
coupled With ?uid dispenser 620. As Will be described in 
greater detail hereinafter, dispenser 620 is made up of tWo 
major cooperating subassemblies namely, a reservoir sub 
assembly and an infusion means for infusing medicinal 
?uids into the patient. 
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Turning particularly to FIGS. 1 and 3, the novel reservoir 
?ll assembly 622 of the invention can be seen to also 
comprise tWo major components, namely a container sub 
assembly 626 (FIG. 1) and an adapter subassembly 628. 
Container subassembly 626 includes a container 630 Which 
contains the medicinal ?uid With Which the reservoir of the 
dispensing apparatus is to be ?lled. W hen interconnected 
With the dispensing apparatus, the adapter subassembly 628 
permits transfer from container 626 to the reservoir 632 of 
the dispenser component. 
As best seen in FIG. 3, container 630 includes a body 

portion 630a , having a ?uid chamber 634 for containing an 
inj ectable ?uid “F”. Body portion 630 is provided With a ?rst 
open end 636, and a second closed end 638. First open end 
636 is sealably closed by closure means here provided in the 
form of a plunger assembly 640. Plunger assembly 640 
comprises an elastomeric plunger 642 and a connector 
means, or connector 644 Which functions to interconnect the 
container assembly With the adapter assembly. Plunger 
assembly 640 is telescopically movable Within chamber 634 
of container subassembly 626 from a ?rst location proximate 
?rst open end 636 to a second location proximate second 
closed end 638. 

Connector 644 includes threads 646 Which can be thread 
ably connected to threads 648 provided on adapter assembly 
628. Connector 644 also includes a pierceable central Wall 
644a Which is pierceable by an elongated cannula 635 of the 
adapter assembly, Which cannula comprises a part of the ?rst 
?oW control means of an adapter assembly for controlling 
?uid ?oW toWard the ?uid dispenser. Cannula 635 is insert 
molded into a pusher means and includes a central ?uid ?oW 
passageWay 649. Connector 644 is connected to plunger 642 
in the manner shoWn in FIG. 3 so that as plunger 642 is 
moved toWard closed end 638, in a manner presently to be 
described, connector 644 and plunger 642 Will move as a 
unit. To prevent leakage of ?uid past plunger 642, the 
plunger is provided With rings 642a Which are of a diameter 
slightly greater than the inside diameter of container body 
630a. Plunger 642 also includes a central ?uid passageWay 
642b Which is in open communication With ?uid chamber 
634. 

Adapter assembly 628 comprises a holloW housing 650 
having a ?rst open end 652 and a second closed end 654. 
Container assembly 626 is telescopically receivable Within 
open end 652 of housing 650 in the manner shoWn in FIG. 
3 so that the housing can be moved from the ?rst extended 
position shoWn in FIG. 3 to a second container encapsulation 
position Wherein container 630 is substantially encapsulated 
Within housing 650. Provided interiorly of the adapter sub 
assembly is the previously mentioned pusher means Which 
is shoWn here as a pusher body 656. Pusher body 656, Which 
is generally cross shaped in con?guration and functions to 
support cannula 635 and to move plunger 642 Within ?uid 
chamber 634 from the ?rst forWard position shoWn in FIG. 
3 to a second position Wherein it is disposed proximate end 
Wall 638. Pusher body 656 also includes a head portion 656b 
Within Which threads 648 are formed. End Wall 654 of 
housing 650 is provided With a ?uid outlet 654a Which 
comprises a part of the second ?oW control means of the 
invention for permitting ?uid ?oW toWard the delivery 
apparatus of the invention. 

Also forming a part of the adapter assembly of the 
invention is a closure cap assembly 660 (FIG. 4) Which is 
connected to body portion 650 in the manner shoWn in FIG. 
3. Cap assembly 660 includes a generally cylindrical exte 
rior Wall de?ning a band-like portion 662 and an internal 
dividing Wall 664 Which cooperates With Wall 662 to form 
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6 
?rst and second chambers 666 and 668. Connected to Wall 
664 and extending into chamber 666 is a cannula 670, the 
purpose of Which Will presently be described. Disposed 
Within chamber 668 is one of the valving means of the 
invention Which here comprises a conventional umbrella 
type valve assembly 672 Which functions to control ?uid 
?oW from passageWay 649 toWard the central ?uid passage 
Way of cannula 670 via a passageWay 674 formed in 
dividing Wall 664. Valve assembly 672 is of a conventional 
con?guration having a central hub-like portion Which is 
received Within a central bore provided in a support plate 
676 and a circumferentially extending, resiliently 
deformable, umbrella shaped ?oW control skirt 678 Which is 
de?ected outWardly by ?uid ?oWing through passageWay 
649 so as to permit ?oW into passageWay 674 of dividing 
Wall 676. 

Turning next to FIGS. 8 and 9, an alternate form of 
adapter assembly is there shoWn and generally identi?ed by 
a numeral 680. Adapter assembly 680 is similar in construc 
tion to assembly 628, but includes a pair of interconnected, 
side-by-side holloW bodies 682, each of Which is of the same 
general construction as the previously described holloW 
body 650. Each of the holloW bodies 682 has an outlet Which 
permits ?uid ?oW toWard an umbrella type valve Which is 
identical to valve 672. Fluid ?oWing through either of the 
valves 672 Will ?oW into a central ?uid passageWay formed 
in a central connector 684 Which interconnects the tWo 
holloW housings 682 and then on to the ?uid delivery device 
620. 

As depicted in FIG. 8, adapter assembly 680 is adapted to 
receive a pair of container assemblies 626 Which are of the 
character previously described. Each of the container assem 
blies can contain an injectable medicament of either the 
same or a different character for introduction into the res 

ervoir of the particular delivery assembly Which is selected 
to deliver the medicament to the patient. 

Prior to use, the adapter assembly components 632 and 
684 of the reservoir ?ll assembly is maintained in a protected 
and substantially sterile con?guration by tear-aWay end caps 
690 and 692 (see FIG. 8). As indicated in FIGS. 1 and 8, a 
tear-aWay end cap 690 is receivable over and closes the 
forWard end of adapter assembly 680, While tear-aWay end 
cap 692 is received over and closes the rearWard open end 
portion of bodies 650. Similarly, as shoWn in FIGS. 1 and 8, 
a tear-aWay cap 694 is received over and closes the open 
ends of the container assemblies 626. 

Turning again to FIGS. 1 through 4, the ?uid delivery or 
dispenser assembly 620 of the apparatus of this form of the 
invention is similar in some respects to that described in 
incorporated by reference US. Pat. No. 5, 721,382 and 
includes a housing assembly comprising a base 698, a 
capture ring 699, a stored energy source, or distendable 
membrane 700 and a cover 702 for enclosing the stored 
energy source, the capture ring and the base. Base 698 
includes an ullage de?ning protuberance 704 and a mem 
brane capture portion 706. Disposed betWeen base 698 and 
cover 702 is the membrane capture ring 699 Which has a 
bottom opening 699a Which receives protuberance 704 of 
base 698 (see FIG. 3). 
As shoWn in FIGS. 3 and 4, base 698 comprises, in 

addition to the distendable member engaging protuberance, 
or ullage 704, a novel dispenser connector subassembly 705, 
to Which the reservoir ?ll assembly 622 is interconnected in 
the manner shoWn in FIG. 2. Base 698 also includes an 
upstanding tongue 698b Which extends about the perimeter 
of the base and is closely receivable Within a groove 69% 


















